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1. Introduction
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$(\begin{array}{l}x’y’\end{array})=(\begin{array}{lll}sint k cos\omega tcos\omega t sint\end{array})(\begin{array}{l}xy\end{array})$ (1)
.
$(\begin{array}{l}x(0)y(0)\end{array})=(\begin{array}{l}x_{0}0\end{array})$ $(x_{0}>0)$ (2)
. $k=1,0,$ $-1$ (1),(2) .
(I) $k=1$
Lemma 1.
$(\begin{array}{l}x’y’\end{array})=(\begin{array}{ll}a(t) kb(t)lb(t) a(t)\end{array})(\begin{array}{l}xy\end{array})$ $(k, l>0)$ (3)













$(\begin{array}{l}\xi(t)\eta(t)\end{array})$ (3) . $X(t)$ (3) .
&tX $(t)= \frac{1}{4}$ [ $\sqrt{kl}e^{2a(t)}(e^{\sqrt{kl}\beta(t)}+e^{-\sqrt{kl}\beta(t)})^{2}-\sqrt{kl}e^{2a(t)}(e$ \beta (t) $-e^{-\sqrt{kl}\beta(t)})^{2}$ ]
$=\sqrt{kl}e^{2\alpha(t)}\neq 0$
$X(t)$ (3) .
$a(t)=\sin t$ , $b(t)=\cos\omega t$ , $k=l=1$





$x(t)= \frac{x_{0}}{2}e^{1-c\infty t}(e^{\perp\sin wt}+e^{\frac{-1}{}\epsilon inwt})$
$y(t)= \frac{x_{0}}{2}e^{1-co\epsilon t}(e^{\frac{1}{w}\sin wtinwt}-e^{\frac{-1}{}8})$
Remark 1. Lemma 2
$x_{0}>0$ $x(t)>0$ $(t\in \mathbb{R})$
.
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2. Main results and Proof
Proof of Theorem 1. Proposition 1 Proposition 7 .
(proof) Lemma 2 $\#_{xt}^{yt}=\frac{e^{\perp}in\cdot t-e^{\frac{-1}{w}.ju\cdot t}}{e^{\frac{1}{}\cdot in\cdot\iota_{-e^{\underline{-1}}}..in\cdot t}}=\frac{(\epsilon^{\perp}\omega in\cdot t)^{2}-1}{(\epsilon^{A}inwt)^{l}+1}$ .







$- \frac{e^{\frac{t}{}}-1}{e^{l}w+1}\leqq$ $\frac{y(t)}{x(t)}\leqq$ $\frac{e^{Z}-1}{e^{2}+1}$ for $t\in \mathbb{R}$
$\square$
Remark 2. $m= \frac{e^{1}-1}{e^{l}w+1}$ $0<m<1$ .
$\frac{y}{x}\coprod t=\frac{e^{l}-1}{e^{l}+1}$ $t$ $t= \frac{1}{w}(\frac{\pi}{2}+2l\pi)$ , ( $l$ )
$\varphi^{t}xt)=-\frac{\epsilon^{l}-1}{e^{l}+1}$ $t$ $t= \frac{1}{w}(\frac{3\pi}{2}+2l\pi)$ . ( $l$ )
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Proposition 2.
$x_{0}^{2}\leqq x^{2}(t)-y^{2}(t)\leqq e^{4}x_{0}^{2}$ for $t\in \mathbb{R}$
(proof) Lemma 2 $x^{2}(t)-y^{2}(t)=(x_{2}n)^{2}e^{2(1-\cos t)}4=x_{0}^{2}e^{2(1-\cos t)}$
$x_{0}^{2}\leqq x^{2}(t)-y^{2}(t)\leqq e^{4}x_{0}^{2}$
Remark 3. $x^{2}(t)-y^{2}(t)=x_{0}^{2}$ $t$ $t=2n\pi$ , ( $n$ )
$x^{2}(t)-y^{2}(t)=e^{4}x_{0}^{2}$ $t$ $t=(2n+1)\pi$ . ( $n$ )
Proposition $1,Propos\ddagger tion2$ $(\begin{array}{l}x(t)y(t)\end{array})$ ABCD
. $S$ .
(1)(2) $S$ dense , Diophantus
Dirichlet .
Lemma 3. $\theta$ , $c$
$\exists_{n_{k}}$ $m_{k}\in N;n_{k)}m_{k}arrow\infty$ as $karrow\infty$
and
$c+n_{k}\theta-m_{k}arrow 0$ ae $karrow\infty$





$e^{-\text{ }}\leqq r\leqq e^{1}w$
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$-1\leqq\omega\log r\leqq+1$





Lemma 3 $\theta=\frac{1}{w},$ $c= \frac{1}{2\pi}\{\frac{1}{w}\sin^{-1}(\omega\log r)-\cos^{-1}(1-\log\frac{\sqrt{p^{2}-q^{2}}}{xo})\cdot\}$
$\exists_{n_{k},m_{k}\in N;n_{k},m_{k}}arrow\infty$ ae $karrow\infty$
and
$c+n_{k}\theta-m_{k}arrow 0$ as $karrow\infty$
$\{\frac{1}{\omega}sn^{-1}(\omega\log r)-\cos^{-1}(1-\log\frac{\sqrt{p^{2}-q^{2}}}{x_{0}})\}+(\frac{2n_{k}}{\omega}-2m_{k})\piarrow 0$ as $karrow\infty$
(4)
.
$\overline{t}_{m_{h}}=\cos^{-1}1-\log\frac{\sqrt{p^{2}-q^{2}}\log r)+}{x_{0}}2m_{k}\pi t_{n_{k}}=\frac{1}{\omega,(}\sin^{-1}(\omega\frac{2n_{k}\pi}{)+\omega}$ $(5)(6)$
(4),(5),(6) Proposition 3 .
Proposition 3.
$t_{n_{k}}arrow\infty$ as k\rightarrow o
and






sin $\omega t_{n_{k}}=\sin(sin^{-1}(\omega\log r)+2n_{k}\pi)=\sin(\sin^{-1}(\omega\log r))=\omega\log r$
$e^{\underline{1}}$.8in $\omega t_{n_{k}}=r$














Proposition3 $karrow\infty$ 2 , 3 $arrow 0$
$x^{2}(t_{n_{k}})-y^{2}(t_{n_{k}})arrow p^{2}-q^{2}$ as $karrow\infty$
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Proposition 7.
$x(t_{n_{k}})arrow p$, $y(t_{n_{k}})arrow q$ as $karrow\infty$
(proof) Proposition 4 $y(t_{n_{k}})=_{p}gx(t_{n_{k}})$ Proposition 6
$x^{2}(t_{\mathfrak{n}_{k}})- \frac{q^{2}}{p^{2}}x^{2}(t_{n_{k}})arrow p^{2}-q^{2}$ as $karrow\infty$ .
$\frac{1}{p^{2}}(p^{2}-q^{2})x^{2}(t_{n_{k}})arrow p^{2}-q^{2}$ as $karrow\infty$ .
$-1<pg<1$ $p^{2}-q^{2}\neq 0$
$\frac{1}{p^{2}}x^{2}(t_{n_{k}})arrow 1$ as $karrow\infty$ .
Remark 1 $x_{0}>0$ $x(t)>0$
$x(t_{n_{k}})arrow p$ as $karrow\infty$ .
Proposition 4
$y(t_{\mathfrak{n}_{k}})arrow q$ as $karrow\infty$ .
$(x(t), y(t))$ $S$ dense . Theorem 1
Theorem 2. \omega >O: (1),(2) $S$ .









(m) $k=-1$ ($0< \frac{1}{w}<\pi$ )
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Theorem 6. \omega >0: (1), (2) $S$ .
(1)(2)
$x(t)=x_{0}e^{1-co\epsilon t}$ cos $( \frac{1}{w}$ sin $\omega t)$
$y(t)=x_{0}e^{1-coet}$ sin $( \frac{1}{\omega}$ sin $\omega t)$
Theorems 5, 6
Theorems 1, 2
.
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